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Rifampin failed to inhibit adenovirus replication in tissue culture. The data sug-
gest thai rifampin would be ineffective as a chemotherapeutic agent against adeno-
virus disease.

Rifampin is an antibiotic originally isolated strains and cell culture lines were determined
from StreptonpYcCs ,nediterraneus (8). The corn- to be free from mycoplasma contamination.
pound is well absorbed orally and reaches peak Adenovirus types and Hf. hominis virus were
serum concertrations 2 to 3 hr after an oral dose passed twice in primary human embryonic kid.
(7). Rifumpia has potent antibacterial and anti- ney (HEK) cells (HEM Laboratories) and at
tubercular li'ects, and because it enters the least twice in continuous human epithelium
secretions, it has lben particularly useful for the cells (HEp-2).
trratment of pulmonary tuiberculosis and the A 50';; tissue culture infective dose (TCIDIo)
meningococcal carrier state (1, 5). was calculated for the growth of the virus strains

Antiviral cifects have also been demonstrated cultured with and without rifampin. For this
for rifampir,, although the concentratiuns of the purpose, serial dilutions ranging from 10-1." to
antibiotic required for antiviral activity are several 10-10 of adenovirus or I/. hondnis were pre-
hundred.fold greater than those producing anti- pared. Amounts of 0.1 ml of each virus dilution
bacterial effects. The compound has a clear anti- in the appropriate medium were inoculated in
viral effect on a number of deoxyribonucleic acid triplicate into HEK tubes containing rifampin
viruses, including vaccinia, variola minor, cow- at a concentration of 25, 50, or 100 pg'ml (Rifa-
pox (6, 9), African swine fever virus (3), and din, lot D-1354, Dow Chemical Co.) in Eagle's
trachoma agent (2). minimal essential medium (MEM) or MEM

Although an inhibitory etfect of rifampin on alone and were incubated for up to 17 days. As
adenovirus proliferation has been suggested, the an alternative, 100 fClDso of virus was inocu-
evidence to date has not been conclusive (9, 10). lated into HEK tubes containing rifampin at a
Rifampin would have obvious applications in concentration of 0.390 to 200 pgimi of MEM,
controlling outbreaks of adenovirus disease and incubated for 7 days.
among military trainees (11) if the drug in- HEK tubes were read dnily, and virus cyto.
hibited adenevirus prolifetation at concentra- pathogenic effct• (CPE) was estimated visually
tions attained in the respiratory secretions. at 25 to 100";. For the calculation of each
With ihis in mind, we evaluated in vitro the TCIDso, tissue culture tubes were considered
effect of rifampin on the proliferation of adeno- to be infected if a virus-specific CPE affected
virus type, commonly isolated from military 74% or more of the cell sheet. In addition, toxic
recruits, effects of rifampin w•cre recorded semiquantita-

Adenovirus type 3 strain G.B., type 4 strain lively as a percentage depending on the degree
RI-67, type 7a strain S-1058, and Herpesvirus of rounding, granulation, and vacuolaiion of the
honinis strain M:iyo 1814 were kindly provided cell .nonolayers in the presence of rifampin
by Sylvia Cunningham, Medical Resources and MEM, but not virus.
Branch, National Institute of Allergy and In- Rifampin was toxic to HEK cells at concen-
fectious Diseases, Bethesda, Md. All virus trations of 25 pg/mI or greater. A rifampin con.
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"rAil.!I 1. Alht'morirm dijrmans in imedia w:ith and i/wihou: -i/amnin (50 pg mlI

"Tell)' Irgmrr .lg

Ihy P" DA), I Dayl)' Aiy 1. 11.5) 7 Div} 1.1

Adcnoviru. type 7 plus ME=M 2.35 2.52 3.52 4.17 4.34 5.02
Adenovir1u% i)p1 7 plu% riftainpin 2.35 3.17 3.85 4.52 .1.-5 >5.0
Adcnovirum lipc 4 phil% MEM 2.35 2.35 2.85 2.85 3.17 4.67
Adenovirus Il;%c 4 plus rifinpiin 2.35 2.S5 3.35 3.67 3.85 >5.0
Adenovirus type 3 plu.S MILM 2 5 2.5 3.5 4.5 4.8 7.5
Adenovirus t)lie 3 pti.l rifampat .8 L.n 3.5 4.5 4.5 6.5&

t)ay after virus inoculation
"Chi-square test, P > 0.50.

viral effect f,-r rifampin on the proliferation of
adenovirus types 3, 4, and 7, or I. honinis.

11v The toxicity of high concentrations of rifampisi
/ for primary HEK cells was especially prominent

Sa ,_ ,/' •., • after the third dly of Incubation (Fig. 1), and
'10 " this may explair why previous workers had

,, shown an inhibitor) effect or rifampin on adeno.
,' g virus plaque formation in HeLa cells. Adeno.

virus plaques require at least 7 days to develop
; (10).

S.' i•/ ' . Our experiments did not demonstrate that
17 > rifampin inhibited adenovirus proliferation;

,, . however, more sensitive techniques that measure
. . the rate of synthesis of specific adenovirus

.... '...'• precursors might have shown an inhibitory
I IT °t effect, particularly for adenovirus type 3. Our

in vitro studies demonstrate that rifampin at
Fit;. i. (Eect t0 ladenod'nti (13). riap invt plt(s 0.5 -agiml, the peak concentration achieved inrifamtphn (0•, 100 yignd), and rifianpint alone (A, 19

100 jug ftnt) on primary risman e':lbryonde Aidih. cel! saliva after the fourth oral dose of 600 mg (4),
in cultur,. is not likely to afrect in vivo the course of an

adenovirus infection. Whether rifampisi would
centration of 100 pg/lr-. induced 60', cytotoxicity suppress in vivo an adenovirus viremia remains
in HEK cells by the fifth day of incubation to be determined, because peak concentrations
(Fig. 1). On the seventh day of incubation. adeno- of 27.7 pg 'ml are achieved in serum after an
virus types 3, 4, and 7 and herpes simplex virus oral dose of 900 mg of rifampin (7).
showed 100"; CPE wthen cultured in each two-
fold dilution of rifampin from 0.39 to 200 pg /ml. I.Th-RATURB. CtTEi)
No qualitative differences in the rate of d':velop- i t W. t.. Jr.. N. R. Ncntcrg. L. :. tcinc, W. C Piec.
ment or CPE could be detected at any of these ,,,1 J. A. i).,•cs. 1971. lie effct of iranipin on the naso.
rifampin concentrations. phar)nxil c.rrbai or Nno.'a ,nmc,,ngakfix inia military

Results of virus titrations in medira containing population. J. Infkvt. Dis. 124:39 46.
50 pg of rifL.'npin 'nil are stummarized in Table 1. 2. "k- "'ai. 7 . U. il.itlr, N. Goldbltun. awld Y. Ikk:Lcr. 1969.

Rltamirniin r'wt%ieus and tm-dihon.ualc:in. Nai.ut• dlondon)All titrations except for adenovirus type 3 showed t124:24 - nd.

a higher titer of virus in the rifampin tubes than 3. l..udid, A. it.. I. I.. tkich.ch and E. licilcr. 1971. Inhibition

in the conteol tubes. The small decrease in titer b) rifamrin of Afri.cn sw, nc fcvr %iim wTplikation in

of adenovirus type 3 cultured in rifampin at a ii•Aw. . nFt. .I n son. Cn ull.ty 4:4-.-. . P

concentration of 50 pug inl was not significant. 4 1 S. L. mode and .. 0. PcLrin n.wth. 1970 Rieron&n,

In Fig. 1, comparison t f effects obtained with k•cls in scnimn .nd mltiva and cilcec on the sucninvocx.•oil

and without rifampin (1(,:% ug ml) indicates the carricr st.t,. 2. Anwr. Mcd. Ass. 214:1055.1(159.

enhancement of viral CPE by the cytotoxicity 5. Ncronin. It . H. ti|.ter, F. J. %lrnr.my. and S. Fticbe.. 1971.
Rifanmpin in inLtil ir..ln-nt or pulhonar) IPocculos•$.

of the antibiotic. Anmer Hes. aesp. DiO. 1i.1:461-476.
In summary, we did not denmonstrate art anti. f,. Pcmning,.ti. 1. Ii.. ad t: A. C 'olltl 1971. Intbhtio of

h"5
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.omupounid, I \suoI 7:821 8-"), imi sms.Naturc- luondon 2120:41 %45
7 PnOT.I,%i. 1 1971 ( Iill.2 uws tsWi tonlirii2 ol rdl.ipki..ii i.nd 11) Suh.,L '01.-p. I )I . J I W1*.1'1,%, Slid I Ii Pomigiziiwue

Jlind.miiion I (lInt P~I'lol 14:4102 418 :971 1 lic aiiuiwr.l ol*sl l rflasgmpin 1,, i. .Lil t- I
wn.casi. 1P A. MI C;~ 0 GraiIlo. m.id M. I . limb~d. 7 :83 85

29642 Rda~iiii~i VI (. Ilimil anid bioulog~ica ciirr'el.illi' 11. Woi.,d. It 1P ,) 1P. NW',*onW,. E P iilh. 1) 1. 01cl.i .
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